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1 Connect  
Exploit the power of personal devices  
to enhance learning.






























































Mike Sharples, Shaaron Ainsworth, Russell Beale, Elizabeth FitzGerald, Giasemi Vavoula
Learning technologies can reconnect the 
worlds of formal and informal learning.












































In action: Essa Academy
InnOvATIvE	USE
of technology is at the heart of the huge  
improvement in the academy’s results – up from...
A*– C GCSES IN TWO YEARS
TO55% 99.5%

2 Share  
Catch the wave of social networking  
to share ideas and learn together.






































































Charles Crook, Karen Littleton, Eileen Scanlon, Alison Twiner 
Technology has cultivated a form of  
learning that is more social in quality  
than its predecessors.















































In action: Personal Inquiry Project
Technology can extend the traditional  
model of a collaboration from a short, 
intimate, private episode of problem  
solving to one that is distributed across  
time, space and participant structure. 
Students working together on the ‘urban 
heat islands’ fieldtrip.
3 Analyse 
Use technology to understand better how  
we learn, and so help us learn better. 










































































Richard Cox, Shaaron Ainsworth  











































In action: Zombie Division
Data-mining is revealing which curriculum 
components pull their weight in terms  
of learning outcomes, very difficult 
information to collect in traditional ways. 
Divide and rule… Matrices meets some 
warrior skeletons.

4 Assess  
Develop technologies to assess what matters, 
rather than what is easy to assess. 

































































Assessment rooted in ranking students 
and schools needs to give way to more 
enlightened approach.





















































































Unlike a real patient PATSy is available 
any time, any place. A case of assessment 
successfully contributing to students’ 
learning as well as evaluating it. 
PATSy allows medical students to  
repeatedly practise their skills on  
more than 60 virtual ‘patients’.
5 Apply 
Allow technology to help learners apply  
their education to the real world.
































































Rose Luckin, Shaaron Ainsworth, Charles Crook, Mike Sharples and Chris Dede
11	http://www.simquest.nl/learn.htm)
12	http://www.eee.bham.ac.uk/bull/lemore/examples.html
‘Augmented reality’ – where the real  
world is overlaid with information from  
the digital world – hugely expands the 
variety of problems students can study.








































A green marker shows direction and 
distance to the next hotspot.










The virtual person offers information and  
guidance to support specified activities  
in a particular place.
6 Personalise  
Utilise artificial intelligence to personalise  
teaching and learning. 
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From	HAL	in Space Odyssey,	through	C-3P0	



























































Rose Luckin, Joshua Underwood, Kaska Porayska-Pomsta, Lewis Johnson and Lee Ellen Friedland
15	http://thinkertools.org/Pages/force.html
Tailor-made learning is within our grasp 
as artificial intelligence (AI) empowers 
computers to deal with the fact that 
everyone is different. 
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Enabling a learning environment to adapt 











Designing computer models based upon  


































AI techniques create convincing social 
simulations that can process students’ 
speech and behaviour, engage in dialogue 
and non-verbal interaction.







































A child enjoys a game in the magic garden 
with Andy, the artificially intelligent 
Echoes agent.
Andy’s built-in AI allows him to have 
credible interactions with children –  
and they generally enjoy the opportunities 
he gives them.
7 Engage  
Go beyond the keyboard and mouse to learn 
through movement and gesture.
























































































































Children are often able to express ideas 
through gesture before they can do so 
verbally. This has important implications  
for new forms of technology.
Children work together on a SynergyNet 
multi-touch table.
8 Streamline  
Enhance teachers’ productivity with new tools  
for designing teaching and learning. 
































































In the hapTEL project, comparison 
with control groups showed that the 
simulation group learned at least as well, 
but more efficiently and cost effectively.
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20 40 60 80 100
A lower cost  
per student for 
technology-enhanced 
learning for larger 
cohorts is possible 
because of the  
higher proportion  
of fixed costs.
The Learning Designer analysis screen 
shows the implications of the design for 
the overall learning experience (pie-chart) 
and for teacher workload, depending on 
whether they reuse an existing resource, 









9 Include  
Empower the digitally and socially excluded  
to learn with technology.


























































Jane Seale, Eileen Scanlon, Vic Lally, Richard Noss



































































Once online with a mobile device such  
as a smart phone or an iPad, hard-to-reach 
students are in control of their learning. 

10 Know  
Employ tools to help learners make sense  
of the information overload.






























































Lydia Plowman, Patrick Carmichael and Steve Higgins
IF...
KNOWLEDGE=INFORMATION+MEANING
WHERE DOES THE MEANING COME FROM?































































It is naive to assume that simply bringing 
data into the classroom will enable new,  
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In action: Ensemble
32	http://www.ensemble.ac.uk/wp/
The Ensemble plant evolution timeline 










Thinking deeply about what knowledge  
we need to teach in the 21st century is one 
of the great contributions that technology-
enhanced learning research can make. 
11 Compute  
Understand how computers think, to help  
learners shape the world around them.







































































This failure to understand anything of the 
invisible computer models that dominate 
our lives is dangerous. 





















































Writing programs means children can 
make things happen, rather than have them 
happen without understanding how or why. 













































































In action: Program or be programmed
A NetLogo program reveals how 300 
birds, randomly scattered across the 
screen, start to clump together and form 
flocks with one bird in front. Each bird 
only knows about its nearest neighbours, 
yet the flocking behaviour emerges from 
three simple rules, shared by each bird. 
There is no leader bird!


































Scratch lets you write programs by 
slotting jigsaw pieces of code together.
Is the Raspberry Pi a simple, cheap solution 
to children’s lack of programming skills?
12 Construct  
Unleash learners’ creativity through  
building and tinkering.



























































Anything is potentially buildable on a computer, 
and if it’s buildable, it becomes thinkable, 
discussable, and ultimately, learnable. 

















































the	system	helps	students	to	see the general  












Building the flower model is a two-part 
process. First, students construct; 
second they express. Keeping hold of  
the relation between the constructed 
picture and the ‘equation’ help students 
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44		http://migenproject.wordpress.com/
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